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[0 0 5 7] 

mi>S.t)fm2 0SCHM<Z)#^li. G a A s ^^^^C^&^M-a-'T S G a ^ I 



1 9 
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1 (DmmmRzfm 2 <Dmmmt lx. 

miJkXff^2(DSCH^mi^m2 5RXf2 7 : un-A l^G a^.^A s (O^X^ 
1), 

un-G a A s , XitG a A s ^#^{Ci|&^^^t*-&un- G a^l n^.j^A s yP^.y 
(^0. 5^X^1, O^Y^l) 

;&^^So G a I n A s P^^^li, G a A s ^##;lC*&^^-^-tS J: e) lC|8l-t ^ 
tiSo rtie>(Z)MM{c :mi;5ttJ^ll2©scH^^^® 2 5;5i:D«2 7<©M 

[0 0 5 8] 

Ei4(a)ii, ^nm(D^mi^^m^<Dmmm^B-tmmmT^:&^. 1114 (b)ii 

, ®4 (a)lC5t$tifeV-VMlc?{>ofeA> F^-V')/::^^5ti-Ef®T'&So BI4 
(c)li, 04 (a){C^$tlfeV-ViiiJCffl^-rei^lcmoT^e)tl^Mc?)^^f*i 
3t^^<Z)/^> F^^^y ^^Sr^fraT'^-So 1 b li, Ill-Vl^ft 

9 m 1 #SM^##ifIi|lc 3 i:?SttM5i:0Dr^^<J;tK||2#SM^^flsM7 i: 
bT'«, S!IC5^##cM2 l|2l^«M4^^^M7i:?S'f4Ji5 2i©r^{c^tte> 

•To m(D^mi$^M2 9it. mimnm^mi^mmstm^m^tomizn 



2 0 
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#:® 2 9 it. ^mi^ V -J t^m 1 3 b ^l^^t^o 

[0 0 5 9] 

mM^##cM«c 3 X «^ 2 #«M^#^M 7i:(Z)/\7^nl^M*^Mfn$n§, 

[0 0 6 0] 

i:(Dr4JC^lte>tlfeS'J(Z)if^^#:Ji2 9 ^mX^VitX^^. 04 (c)lC^$tie J: 
[0 0 6 1] 

^^#iji2 9 : pMA 1 Ga A s, pMAlGalnP. pMGalnP, 
XiipMG a I n A s P 

[0 0 6 2] 

^##:3^^^-l cli, III-Vi^^fb-^^^^^^c^r-^miJCD^^^*:® 3 1 i:, S C 
HM2 5. 2 7 i:®M;^?:#^-5Z:i:*^T'^So M®^#f*:Ji3 1 ||2^« 
M#^##iM7 i:l|2® SCHM2 7 i:<Z)IS{c|gt!re>ti-5c ^^^^^^1 c(Dii 

%m^mii^m^ i a^is 2 7 iin 2 ©schm 2 7 ii^r^jc 

mnibti^H^. B!J(^^#^S3 1 (7)111- V;^^t:^ife4^#^li^2cDSCHji 

t^. %m^m^ms KDiu-vmit^^^mmt. ^ia)scHjS2 5*^^ 
^yit h;i^:^y^y7.m&mt.mimnm^mmm2-h'^B-tyyf 



2 1 
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c HM 2 7 z^t>' 2 5 mmzm(D^^mi$im s i it. ^^mi^ u >^ t^m i s c ^mmt 

"So 

[0 0 6 3] 

m(Di\^mii^ms i mi^sM^^^^M^s ©schm 2 s ii(Dm^ 

4:t5|g2#«M^#^Jf 7 i:||2(Z)S CHjg2 7 ilOP^CD^i?^ < =fo 
feS fC iSt:J- ^ tl r V ^ r * J: V ^„ 
[0 0 6 4] 

(Z)scHM2 5 i:lll#«M4^^#:M^gc3 3z:^i||2©scHJi2 7 tm2mmm 

[0 0 6 5] 

^##:»3 1 : pMA 1 G a A s, pMAlGalnP, pMGalnP, 
XlipMG a I n A s P 

[0 0 6 6] 

(^2(D|lite(7)?^M) 

fe»Tffi®T'feS, @g7(b)li, 07 (a)jC^$ti;tVII- VII«g{C?t^ofeA> K 
^-V >y a®'e$>'g>o EI7(c)tt, 1117 (a){C^$tlfeVII- Vll^tCt^^ 

ofe®^^$:mf MT'^-So ®7(d)li. ® 7 (a){C5^$tlfcVIII- Vllliii 
{C?f>o;^/1> K^^y^Sr^'r^BT'^So 0 7(e)ii, 0 7 (a)lCB$tlfeV 
III-VIIIi|^{cmofeffiff^$:^f EfMT'fe-So 0 6&tJf® 7 ( a ) i: 

[0 0 6 7] 
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5 3 li, m (Dmm 53 at. mm 1 <Dm^ 53a (Dnmiz^ur^m 2 © 

tlTV^S. H 2 #«M^##:M 5 7 tt, -*f<Z)fi[|B5 7 a S:*b•rv^So 

n 5 9 li. mi 5 3 2 (Z)Ml|Jc 5 3 b ±. m 

5 5 (D^mrn 55a j:^r>*ii 2 5 ? cd^m® 57a ±{cigit 

[0 0 6 8] 

^mi^^m^^ n^is^^xit. vmiiLx<i^fj:< t^mmyxim^^tini-v 

a As P^^#:2itt>*I n P^^^jt*^e>^S^^#;3t^^-tC^lt-S'\7^nl^MtCi:b 
^Xi<^<xn^o 
[0 0 6 9] 

m 1 #«ii[4^##:« 5 3 iiiii-V:^^[:-^^^^#:;{)^e>«^$4xTi3y. z. 

B-ty^ ^;l/^:^^^y•fe>X^^^;R«<^:»J/J^$v^o ll2^mSl!4^^f*:M5 7 1*111- 
V«^>f{:-^i^^##:;{)^P>^^$tiTi3»;, ^1® III- V;^<b^i^^#^*^^-r 7^ 



2 3 
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b){C^^4x^i:e){C, ^mi^^%m^^ I nP/I nCa as P^##: 

KSSr^L, I nP/I nGa As P^#^*:|§y6m 

[0 0 7 0] 

«^:/n^vi^^##:M^5 9 ill- VM^:-^^^^^^^|sA^^^^$tlT^3 ^ 

3i:*^T'^^o ^#^^3^^^ 5 1 li, I nP/I nGa As P^##;|63t^^ 
'^^y::/'#[AEg(^)«tf^yn^y ^'^^^cM^r^b, InP/InGaAs P^^^ 
[0 0 7 1] 

#f^li> ?SffiM5 5*'5^f JBff^i:»;/h$VA„ ^ 2 ^«§5[^#^M 5 7 A^^-tB 

tf^li, M'ffiMS 5:^)^^t-®^^J: U/J^SV^„ iSS:{c, H 1 ^SM^##:Mi|5c 5 3 
i5:DJ||2#«M^##:S5 7 tt, 5 5 ^CfeV^T|g^$ ti;t3^S:?S'l4JS 5 5 

'yv KM i:bTM^, ^2^«M4^#^M5 7 ^ ^y KJiiibTf^M 

f -So 

[0 0 7 2] 
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[0 0 7 3] 

m-^^^-to m^m 5 5 mi ^mM^#^iRii!c 5 3 ®m 1 ©sp^ 5 3 a 

5 7 4^#^U i;^'S|S 6 3 ^m^^t^o ^##:U »i/ 1 3 m^C^W 

^[^ic#r)fs„ u i;?^fis 6 3 T'i±. ?si4Ji 5 5 icii, n 1 mmm^mmi 
mb 3 on 1 <z)giJi> 5 3 ajsc.x:^m2mnm^mi^mb 7A>p,*-vur*^^Asn 

So 

[0 0 7 4] 

5 1 tt, >^n ^ i^mi^m^ 5 9 u 6 3 ± 

lclgl-t?jti3^ll2^SM^f£^^M6 5 ?:J5C<i;^-5c II2#«M^##:M6 S^t 

'J/J^^V^„ H 2 ^SM^^^^M 6 5 ;{)^^t-@#f^l±, II2# 

o M^iiLT, m2mmm^mi^m6 5itm2mmm^^y \^mt.\^xm<:it. 

[0 0 7 5] 

if£#<!fc3^^^ 5 Ui, H 2 6 7 ^, «M 7 1 7 3^5: 

JStC-eiX-So m 2 ^«M^^#:Jf 6 7 (i. m2^«M^#^M6 5J:(C|gJt^tl 

-So nmi lit. mzmnm^mi^me 7±izmif^ti^o mm^ nt. 
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V V s^'SP 6 3 *'J#t>*-g>:^fniic#r>*§, mmi 3 it. e 1 cDKM 6 1b izm^i 

e>tlSo ^2#«M^##:M6 7<Z)/1> K:^^^y3^tt. H 2 #«M^##:J» 6 5 
[0 0 7 6] 

yn^y^MS 9 a i:||2®«SS:/n>y ;^M5 9 b p nM-^SrfUMLT 

«l5^&yn^y^T'^S. HI 0«^^yn^y^M5 9 ali, H2^mM^#^|c*^^ 
l|2(Z)mtiS:/n'y^Ji5 9 bli, m i 5. 

[0 0 7 7] 

^^^%m^ 5 1 T'«, 01 ^y ^ M 5 9 a %\ 

e>^^$ tiSH 2 ®«SgyD -y^'Msgb^Hi #«§ff^#^flg5 5 3 ® r^ic 
^SLTJsy, l|2®«jSS::^n^y^M5 9 bli, m2#«Stfifs^^75»Ne>^^$n 
■g)|gia)«?5fS^'n^y ^jfS 9 a 2 6 5 i: CDraiC^K* bT 

o mz. 0 2#«M^#^»6 5, 0 1 5 3 , «^^^'n^y^^ 

#^MJ|!c5 9{C<fc »J, p n p n«jtX»n p n p «Jg$:«^t-'5o 
[0 0 7 8] 

^M^n^m^'o 1 (D^fife^^^f 0 1 uy%mm^^^\t. 

% 1 5 3 : 

nM® A 1 G a I n P^##;XliG a I n P^^#; 

fS-lfMS 5 : r> K-::^(un)G a I nNAs^#^, un- G a N A s ^#^*;> 
un-G aN A s S b^^fifk, un- G a N A s P^^#:, 
un-G a N A s S b P^^^, un-G a I nN A s S b 
un-G a I nN A s P4^##:, Xliun-G a I nN A s S b P^#<z|t 

H2#«M^#^M5 7: 
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pM<^A1 Gal nP^##X«Ga I nP4^##: 

m2mmm^mi^me 5 : 

pMCDA 1 G a I n P^^#:XliG a I n P^^#: 
l|l(3DliSS:/n^y^^^#:M5 9 a : pMA 1 Ga I n P^f^^^f: 
pMAI G a A s pMGaAs^##:, Xti P MG a I n P if^##: 

||2CD«^^yn^y ^^#^M5 9 b : nMA 1 Ga I nP4^#^ 
nMGaInP^#^, nM A 1 G a A s Xli nMG a A s 

S^e 1 : nMieaSGa Asa« 
ny^^hMBT: pMG a A s^^^js 

7li, GaAsi|S#^(C;^^M-^-r^(AlxGa^_x)Yl n^.yP^^f*:*^ 
C>«^Stl, l|i:&tJ^ll2(Z)«myn^Vd^Ji5 9 a. 59h<D^^\t. GaAs 
if£^#:tC*&^lf^i-S (A 1 xG a j_x)y I n ^.yP^^^Xli A 1 ^G a ^.^A s i{£ 

[0 0 7 9] 

^##;5§5^^^5 l®^^$:mt-^2®^WJ?:^itli, 
m 1 ^«M^#<*tMJac 5 3 : 

nM© A 1 G a A s 4^##:3tliG a A s 
?SfSM 55; un-GalnNAs un- G a N A s 

un- G a N A s S b un-GaNAsP 
un- G a N A s S b P un- G a I n N A s S b 

un-Ga I nNA s P^^^, Xtiun-Ga I nNA s S b P^^#: 
m2#SM^#^M5 7 : 

pM® A 1 G a A s ifi##:X{±G a A s 
m 2 6 5 : 

pm<DA 1 G a A s ^mi^XitG a A s 



2 7 
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m 1 <Dmm:fu y ^ ^^mi^M 5 9 a pma i Ga i n p^mi^ 

pMA 1 G a a s^mi^. pMG a a s XJipMG a I n P^#^ 

m2(3D«SSyD»y ^^4S^^«5 9 b : nMA 1 G a I n P^I|[#C 

nMG a I n P:!f£#^. n^A 1 G a A s XitnMG a A s ^mi^ 

mwLG 1 : nmismmG a A s mm 

ny^^hMGl : pMGaA s^^mi$- 

#:M5 7tt. AlxGaj_xAsift#<*;7()^6«^S*V, 1^ 1 2 0«?iS^D 

^'MSga, 5 9ba)#^li. A 1 xG a ^_xA s X»GaAs^##;iC 

l&^^-^-t^(A l^G a^_x)Yl n^_YP^#^;^)^^«fife$tl§r^;^)^T^-S.o r 

[0 0 8 0] 

/Ga I nAs P^^s#^^;Jb^e)fife<g>^#f*:^-if5l^^Cjt^T, mm%m(0^n. 
[0 0 8 1] 

-hlB©^##;MM;^)^^^-S^##:)^^^-5 l{CJ;tili> ?S'ftM5 5li, 0. 9 
[0 0 8 2] 

InP4^^f2|s», 07 (b)lC^$n-g.AE j„p$:^t--5o 07(b)*^P>M$ 
4T'5J;e>(C. AEq^J. AE jnpJ: y;^^V%o o^y, G a I nN A s 4^#^fc. G 
aNAs^#^*C, GaNAsSb^##:. GaNAsP^s^^^ GaNAsSb 
Pifs^^, G a I nNA s S b^^^f:, G a I n N A s P ^1^^*:, X^Galn 

NA s s b F ^mi^<D\<\-tM-'0}^mwts^^m^-^n^m^m}i. AEQ&wt- 

-S^^^y KiSCpMA 1 G a I n P4^##:, nMA 1 G a I n P4^#^2|s, p^A 
IGa Asifs##:. X^nMAl G a A s ^#^) i: (Z) K^-Vy 
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I n PifS#^*c(A> K¥^»y::^:n:^;i/^ : 2. 1 6 X 1 0"^^i;n.-;i/( 1 . 3 5 
e V))/G a I n A s P ^mi^^^^^^^^y^um^O^Ay ]^^^ :/lZit^X± 

5 9 lCt)|^^lC3iM$tl-5o 
[0 0 8 3] 

2(DSCHm7 7 ^Mlzm^^^tti^V^^. (Z) S C Hjf 7 5 {i, H 1 

m^mi^mm^ 3 nm^m^ 5 ^©Ktctg^-j^tiTVN-^o ii2®scHM7 7ii 
, ?SttJi5 5 ^m2#m§5[^^^M5 7 ^:®ra^c|g^^f,tlTv^s, iii®sch 

mi 5^tJf||2(Z)SCHM7 7li, miJ^^n^y ^MJi?5 9 <Z)im{C|3lt P)tlT Vn^ 

o mimmm^mmm^s. vs-kmss, ^2^«m^^#:M5 7, hkds 

CHM7 5 25:t)f||2<Z)SCHM7 7 li, ^##:U S^'flJ 6 3 a ^m^^t^o 
[0 0 8 4] 

V'\E>:^mMU^^bX\^^o ||2(7)SCHM7 7ii, ^^m^ bti'^m'tyyt h 
^mt.<Dm<7iyyt\>Ji^^vky:^^Mm^ml^x\^^^o ?SttM5 5tci±, mi 

j5:t>*l|2(^SCHJS7 5, 7 7 5:^ LTl^l #«M4^^^fIJ|!c 5 3 (DH 1 (^§15^^ 
5 3 a2i5:t>*ll2#«M^#^Jf 5 7A>P,^^ U T*^?£AStie. gI8 (b)(C^$ 
n-5j:e)lC, ^^^)^&a^5 1 a^Cj3V^T, ?4 A3 tlfc^-V U Tli, H 1® S C 
HM7 5;5:tJt||2(©SCHM7 7 (Dm^KJz-DXm^M^ 5 iCg^Ciii?) ^tlSo 
[0 0 8 5] 

|g 1 (Z) S C HM 7 5 li, iSttM 5 5 if^Birmmmt^ l #SM4^##:fIJ|!c 5 3 

t>^^-tmmmt(Dm(Dmmmm^^hx\>^^o m2<DscHmi nt. ^mm^ 
5 ff^B-tmmm urn 2 mmm^mi^m 5 7 JB#f^ <d r^c^a^^^i ^bl 
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^mW^m^l\t> ?S'KM5 5^C^3V^Tl§^$tlfcy6?:vS'f4M5 5, ^ 1 (D S C H 
M7 5^tK||2a)SCHM7 7{CBaDjii*-Si:e»{CM<o 
[0 0 8 6] 

||i:5:t)^m2<5[)SCH^^^M7 5, 7 7tt, «?jlg<^)BI CJjii?) il. %(Dm^Th 
i?)$:S[lM{C^f 9 r i:$:prigfCl-^o S C HJS(Z)^f Ate J: tj, ?S'[4Ji 5 5 ^©3^10. 

mm.mM(D^w.. umm'&.<oH±.m. ^ig#'ffi(DBjc#*^#^ 

[0 0 8 7] 

G a^I n^_xA s yP^.y^^^CltlO. 5^X^1, 0 ^ Y ^ 1 ) t ^li A 1 
ai_xAsi{£^«c(0^X^l)A^e>«I^T'^-5o ^##:|§3^^d=- 5 1 a (O^I^C?) 
m 1 ®^JfeM;&tJf|| 2 ©HM^ LT, 

SCH^^^M7 5^tJ«7 7 : un-A I yX} a ^.^A s (O^X^ 1), 
un- G a A s , X\t 

G a A s ^#f*;lC^&^lP-^f Sun- G a ^ I n A s y P i_y^##: 
(jMjO. 5^X^1, O^Y^l) 

5 5^(D^}i^^vr(Dmi^ji^i^^mmx-^^o ^s^m^jtmrnmr^n. GainA 
s piiG a A s iz^^m^-t^^oizm^^^n^c 

[0 0 8 8] 

, (ai)(Dx-xmizmm-t^mizm^xm^nr:L^^mi^ytm^<^^^y f=^^ 

^y:f^B-tm'mx&^o |gI9(c)ti, |1I9 (a){c^$tifeX-x^tc^B^-rslS 
ytm^5 1 b«, iii-v;^'ft:^#j^#^$:^tfM®^##:M7 9 -kMizm^^ 
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u e;^'gi5 6 3 b ^m^-t^. 

[0 0 8 9] 

Jf 5 5 i:(^r^{c|gl-te>ti;tM®4^#^^M7 9 S:^i;t-5J'^nif 09 (c){c^$ 
n^^^iz. ^m^mW^mi 9 1 #«M^^^*:M 5 3 hvS'fSMS 5 i:(Dr4}c 
|gl-je>tlT%J:VN„ Srj^if^^^ifcM 7 9 T&^H 1 5 3 h?SttJi5 5 

i:®ratcis:itejtisii$, grja)^^^JS7 9(Z)iii-vi^>fb^%^#^tt, fSi^ 

##:M7 9ti, ^l^SM^#^fHg^5 3i:?Sttji5 5 i: © ^ i: tJ^^ 2 

•So 

[0 0 9 0] 

mmm^mi^m^ 5 3 x 2 #«m^^<*:s 5 7 ^ (Z) /\7=- n MT^^^^Mfn $ ti s 

o 

[0 0 9 1 ] 

^^mi^M7 9 ; pMA 1 G a A s, pMA 1 G a I n P. pMG a I n P, Xit 
pMG a I n a s P 

[0 0 9 2] 



3 1 
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010}^. :^^m(D^^mi^ytm^<Dmm^m^m'tmmmx^^^o schm7 5 

i^^ma i^MK.m:^^^tib^v^:s>a %ii0^mi^m 8 lit. mimmm^mi^m 
j^53i:iii(Z)scHM75 ii0miB^zj^m2mnm^m^M5 7 tm2<Dsc 
Hji7 7 t(Dm(D'pt£< iL^\^iri\mzmn ^t\>^. mi 0 (a){c^$nfe^# 
5 1 c ® J: e) ic, mo^mii^m si-fym^ mmM^m^m ^7 nm^ay 
scum 7 7 hcDmizmn^i^^h^. ^m^ma^m^ 1 o^m-vmit^m^ 
mmt.'m2<DscHm7 7ti^^-tyyit hjv^^v'^yy^m^mtf^zmnm^m 

m^^to m<Di^mi^m s itimi mmm^mmMm 53i:mi(^)scHjf75 

C0SCHM7 53&^^-t7* h;v^^vby:^mMmtmimmm^mi^mm^ 3 

i!)^m-ty* h /I ^ -^y :^m^Ut.<Dm<Dy yf ^^y•fe>;^^gS^iSrW1" 
<g>, ?SffiM5 5, ^ 2 5 7 , ^ 1 S C H® 7 5 ^ttJ^lg 2 <Z) S C 

Hjs 7 7, mmzm(D^mi^m s i li, ^#^u t^'^ e 3 c ^mm-t^^ 

[0 0 9 3] 

1 #SM4^##:Mil!c 5 3XliSCH»7 7 illl 2 #SM^#<*:S 5 7 i:(D/\5^n 
[0 0 9 4] 

||2<Z)«g^:^'D^y ®fft$tl^f V>A 1 $:#t^#m> ^^^^ 



3 2 
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mmistmmmxit. Gain p^##:ttG a a s ^mmz^^^ 

[0 0 9 5] 

a I n P^^#;liA 1 $:-^*^VN(Z)"e, ^CD <fc e> t:^^V^<. GalnP 

^V^o G a I n P^##:5:^tf«?5^^n^y ^^^#:fI^lCJ:4xli, ^^UT^'^vS 
'f4JlP*iI{C^^e^CI9Cj2v4?)e)tl'So G a I n P4^^#:(7)®^^ti. N $:^tf 

III-Vi^^#^*;(D®#f^<i: y/jN$V%o Ga I n P :^^##:^-^tf«tJ^>^D ^ ^ 

[0 0 9 6] 

^mmimt.l,XA l ^-^^;&v^^##::^)^^«^StlTJ3*J, ^ 1 #«M^# 
WW$.^n'm2mnm.^m^mfi'^G I nP^##:;b^^^figStlTV^T%;iV^„ 
z:®^^icj:tildr, A ll?^t{cSHH-tS?S'ttM<o#g^#'l4<D^Mb;S:tJfA l^>f[:{c 

(Dmzmmm^mi^m^m.^'t^t.^K. Aimitizmm-t^i^^^o'^ihoy'^ 

[0 0 9 7] 
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f^^M^^ti^^^mmt. Ga I nA s p ^mi^^^ti^^-umm^mm t^M 

[0 0 9 8] 

Hjf ^^X.-&l§3feM^^#;i'5^#^3^^^{C^3V\T, m^it. GaAs^#^ 
^tJfGa I nAs P^#^ft(Z)^{>^< i: t;^^1'4^*^0^#^*^eJ S CHJfjb':^^^ 
tiTJ3»J, m^SM^^^fm ^2#mM4^##^M>S:t)f«lJiE>^ny^'^#<*: 
M^lSA^G a I n P^##;*^^^^$4^TV^T=foJ:V^„ ii^||S6MT'«, Gal 

nP^mi^JkX^Geil nAsF^mmt. G Si A s ^mmz^^m-^-t ^ . Z(D 

mmz^nit. ^mi^^m^^mm^^^mi^mii^Al^^^r£^>^<Dx\ Aim 

[0 0 9 9] 

Hm^^ti^%mm^m^^^mi^^m^iz^\'^x. m^it. caAs^^f^is^ 

t>*Ga I nA s P < i: % v^r4^*^®4^##:;^)^ S C HM*^#^S 

T^*;, G a I n A s Pif£^^*:7b^e>^7=•^|$SMIfIM7&«^^$tlT^ V> 

«M^#^MJgc. m2mnm^mi^mRx:^mwt:fu -ji7i^mi^nmti'^G a i n p 

if£##::^NP,lf^$tvTt; cl:V^„ ^M^^Mmmxlt. Gain P 4^#fz|s:;5:t>*G a I 
nAsP^mmt, G a A s^##:lC^&^M^-r-g>o ^(©«fi£tC 

3^6^^&^ii^-t-54^##:»;&^A 1 t:^tf£\,^^mm-^^mm^n^(ox% Aim 

[0 10 0] 
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[0101] 

fjt^<DX. I nGa A s P/I nP^M5N-S:fflV%Tf^SgLfe«-^lCit^T, MIS 
[0 10 21 

[0 10 3] 

^y::/'ai:^>;Vds;®||ji, i n P^^^/G a I n A s P ^mi^tl'io^^^'rum'^ 
[0 10 4] 

^t^m^mm'^mm-^mx:&^o mmiN)^^tiiu-Ymit^m^m^iivx 

^m^mWiS^mm-^i^.^. Z.<DlU-Vm^mW(Di^^^Wi\t. GaAsC^I&d^- 



ttiiiE^ 2003-3024024 



#2 002 — 273783 



[0 10 5] 

Gal nA s^^#:Xl±G a I n A s P ^^mii^^^^M thX G a A s 
[0 10 6] 

GaNAs^##:JttJ^Ga I n N A s ^^^Tb'^M^S tlSo ZLtl^jCDif^^^jsli, 
ja^^^3tlfeiT#J|SfT'&y, «l^^ig(Ga, In, N, A s )COM^S:M^-r 
SZlillCj:*;, G a A si{sa|:^lC*S^^^-ir"r<5^##:, ^VNli, GaAs^#^ 

T-f ^ n ^ - h ;i/J2^±(D?S;R<Z)^ ^ its ^ T^j'J pr«g^^#^ ^#-5 ^1 ^ 

T'^So LtcL-fy^-oX. GaAsi¥^mi^mXltGaAsm^±lZ^m:^<D^^mii^^ 
[0 10 7] 

^fe, GaNAs^##;;5:t>*Ga I nNAs^##:^{C, $e>lcr>'^^>( 
V^*)V^>Si^■-7T^^>' h i: L/T, G a I nNA s ^^^$:(0Hr^5c^;RS:fflI^jT' 



aiiiE# 2003-3024024 



#2 002 — 273783 



^^<DX\ G aNA s^##:^G a I n N A s ^#f*:©^^'l4$r^#-r S^fflj^^ 
mTimit. G a NA s ifi^^^^G a I nN A s ^^^f^tCfe VNT^mSlJ 

[0 10 8] 

t^^mi^m<Dr:isy(Dmnt. ut, g a a s ^mmz^^m^t^ (a i ^g a ^_ 

x)yI nj_YP^#^(O^X^ 1)^V^«A 1 ^G a ^.^A s4^##:(0^X^ 1)*^ 

^mx^^a zn'^<Dun^m^^^t. ^•^ur(Dmi:'72^isb'\^^imx^^o — 

I nP/I nGa As P;RIK«^#^ L/-if ^^{Cfc^^-J e) 
, A> K=^^'y^*^«:^c?)MM«i n PT'fey> ^<DAy\:^^yzfm.\%2, i 
6 X 1 o"^^s;>'3.-;i/(i. 3 5eV)-efeSo z:(3D^#flsi^--r^^®^^^v F 
Mtc I n P4^##;?:^fflLfei: LT=fo, ^ ^ K^-v^y:/ 

[0 10 9] 

Ga As4^#^4ctC|&^-g'^^e(A lxGaj_x)Yl n^.yP^^^^CO ^X^ 1 ) 
"tli, A 1(^>M^X & ^JSf -grille cfc 3. 0 6 X 1 0~^^i;n-;i/(l. 9 
leV)JS^_h3. 9 2 X 1 0"^^t;a.-;i/(2. 4 5 e V)J^^T<3D*gHT'A> F¥"V 
y^m^mnX^^io A l^G aj_xA s4^##;(0^X^ DT'li, A 1 O 

jfiI^X$:^3g-r-5^^(C j: U, 2. 2 7 X 1 0 "^^S:;^ ( 1 . 4 2 e V)J2^± 
3. 1 9 X 1 0"l^i;ii~;i/(l. 9 9 e V)iJ^T<Z)^HT'A> F^-V^y T'lit^^ 

[0 110] 

GalnNAs ^^mi^. G a N A s G a N A s S b G 

aNAsF^mi^. G aN A s S b P^^^ls, G a I n N A s S b Ga 



3 7 
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1 nN A s P^^^, ^ttJ^G aInNAsSb P^^#:<D^f?:fe < =foVN-rtl*^<D 

ifS#^#JiBf^>p3:^^$tlSvSffiSi:, (A lxGaj_x)Yl n^_yPifi#^(O^X 
^ l)^V^^j:A l^G a^.jjA s^#^(O^X^ l);()^e>«fi&$4^St^7^y 

K^^^y M;tlf> . 3 v>r ^ n ^ - ii, 

?S14M<I>>''^> F^-V^J/-:^!*^! . 5 3 X 1 0'^^t;a.-;i/(0. 9 5 4 eV)*^$> 
S(Z)T% A 1 G a I n P^#^$:Mv^feA> K^^^y «/M . 53X1 

0"^^^zL-;KO. 9 5 6 e V)T'^*;, *:A:2. 4 X 1 0~'^^Va.-)lil . 4 
9 6eV)T'fe<g)o A 1 Ga A s^^#:S:MV>fcA> F^^^y «:/hO. 
7 5 X 1 0"^^2^'3.-;i/(0. 4 6 6 e V)T?^*;, . 6 6 X 1 0 - 

1 . 0 3 6 e Y)V&^o 
[0 111] 

5 5 v-r^'O^- h;i/i:-r -Si:, ?SffiM®A>K¥^^y 
:7^li;ii<Jl. 2 8 X 1 0"^^s;a-;i/(0. 8 e V)-efeS(Z)'e. AlGalnP^ 
##:^MV^^A> K^^^yy^ti, :S/M . 7 8 X 1 0 "l^i;rL-;K 1 . lie 
V)'rfeU, *:^2. 6 4 X 1 0"^^>:;^-;i/( 1 . 6 5 e V)'efe-5„ A 1 G a A 

s^#^ijt&Mv%fe7N'> K^^^y >^lltt, «/ho. 9 9 X 1 o"i^i;?3.-;i/(o. 6 

2 e V)'^^y. 9 1 X 1 0"l^i^^a.-;i/( 1 . 19eV)-efe-5o 

[0 112] 

^fe, Ga A sif^##:{C|&^^^t- ^(A lxGaj_x)Yl rij.yP^^^CO^ 
1 )&tKA 1 ^G a j_j^A s ^mi^iO^X^ DX'it. A 1 MfiK(Z)it*ni:^tlC 

/h$V>ifs^f*:$:^^^y FMC-^mt* -5 il^lC A 1 ffif^*^^BM61IlC:^^ vn^^^5: 

«^>''n^y ^jifc-glMf tili, ^^^y KM cDS^^tt. «S^yn «y ^M(Z)ffitf^ 

y^)l=e~]^mmti'^'^mztjti). #il$'f4<Z)7r-7-f-;i/K>'N°^->(Far Field 
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Pattern: FF?)tim^tl^<DX\ ^7 T-f A/\(D>fe^61;M-^feBfe#$tl'5o 
[0 113] 

I n Pi^fi##;J: ^J:^^V^A> K^af^^ ^® (A 1 a y I n^.yP^^^^C 
[0 114] 

> ?g'[4M^l|SICMM&^MT'^> |^MM(^)#)|^^&M^-rtlli, AlGaAs, G 
a A s tfcitG a I nA s P V^o S C HMO^fi&^M^ 1^ 

[0 115] 

M#$:?i7^t-S CH®<Z)^##:#3|^l:'^J^^4X{f> ^'^y KM*UA 1 a 
yl n^_YP^^<*^(0^X^ l)S.tJ^A IxGa^.jA si{i#^(O^X^ DT'^S 
SCHMli, AlxGaj_xAsi^#^(O^Xgl)X«, G a A s 

iCl&^^-a-r-SG a I n A s P 4^^^;^^ P^^fi^S tlS 3 y?)':-?'^ -So SCHM© 



3 9 
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[0 116] 

XAVTAEvtfjt^jm^mmtLXi'^m-t^o m^it. (AlxGa^_x)Yl 

.yP^^^y KjiiiG a A s scHmt(Dm^o)m^. ^Mmiziz^r^^y'umm 
iz^-iixi^mi!^nytm^m(Dnm^miM^it^. tt:^. ^Lcommiz^v. m^m 

[0 117] 

0 ^x^ Dfj^'^m^^n^^^y KSi:, A 1 j^G a^.^A si^mi^(o^x^ 1 
)XltGaA s^^mmcm^M^'r^G ajrl nj.jjA SyPj.y^^^^cC^O. 5^ 
1, 0^Y^l)*^^^^$tl<5SCHJf i:S:^i;tS^##;|§3t^^^CfcV^ 

^9-unmmmm(omthx. (ai^g n^_^p^m^{o^ 

X^l), A lj^Ga^_xAs^##:(0^X^l)> G a ^ I n^_jjA s yP^.y^^ 
[0 118] 
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it. GaAslC^&^^-^f -SGaxI n^.^ASyP^.y^^fifcC^O. 5SX^1 
. O^Y^ (A l^G ai_x)Yl n^.yP^^^Sltl^G a^I n^_X 

A s Y P i_Y^##: & T ^ o 
[0 1 19] 

[0 12 0] 

I n P/G a I n A s P^;RM* l/-+F^^^CfeV^T^±, U i;^'?^fig(Z)x 5^ 

^7 -;i/{i^|§'fS^5^-r<Z)T\ X'y^>^l/- Sfi^lJL'^-rv^. ^fe, x>y^ 
x^y^>^#lcM«;-So 3Sllfl«Flc, xvy5^>^^#icrai:x^y^>^l/- 
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vi^^-^mtio-Dmit. m^mmmm^mmizh. m^mmco^^mmfM'^^^ 

[0121] 

L*>L:^35)^e>, m2®||Jga)?^ffi{C^3J-t-5^^^3tm^lCj:til^> ^ 
KM®#|Jf:^)^, G a A s ^##:{C^&^M-^-t^ (A 1 a ^_x)y I n^.y?^ 
^^(O^X^ l)T'feU> SCH^S#;»(DM$5F*'^A l^G a^_xAs^#^(0 
^X^D^VNli, G a A s iCl&^lE-^t-'SG a^I n ^.^A s yP ^.y^^^C^ 0 
. 5^X^l, O^Y^DT'feU, ?SttJi7b^ ^IIS:^tfIII-Vi^4^##:#)^:p 
m^lt. GaInNAs^##:, G a N A s G a N A s S b 

GaNAsP^##:. GaNAsSbP^#^, G a I n N A s S b G 
aInNAsP^##:, G a I n N A s S b P^#^)-^&S i: ^, M^CDX^y 

fe«?){C, (A lxGaj_x)Yl nj.yP^Sg^-ftCO^X^ DXliA 1 ^G a ^_jjA s 
if£##:(0 ^X^ 1 ), G a^I n ^.^A s y P ^_Y^#^y()^ ^^^^^ tl-S ^5=-n M 
^jfOM # t^ r T' ^ S o 
[0 12 2] 

jei^ Jiiji^ b J: e) ic, 111 Rx^m 2 (^iijfe®?^^ic jst-t s ^mi^^^m^K ^ ti 
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li, I nGa As P/I n P^^#^)^6m^^C^^^TM^T'$^V^A^o feV^ < o 

i)^(Di^mmrjtmmt)m^^^n^o m^it. i ncaAs p/i np^^##:i/- 

if^^^CJ3V^T^DTV^;^^i^M#'^4_L(©^II}^^«?^S4^-5o *S:{C, InGaAs 
Pi|£#«i:^tJf I n Pif£^^;b>e>^S^#^3t^^(Z)MM#ffii: 

[0123] 

7()^ ^ e ^ T ® f^iE ^ J; t>*^X {C tgfij & ft # f § o 
to 1 2 4] 

J^i^J:^^L/feJ:ei{C, :*:^^3lCJ:tl«, I n G a A s P^#<i|c;S5:tJ^ I n P^^ 

mut. mi (Dmm(Dmm<Di^mi$-^^m^^Birmnmx&^o 

[02] 

EI2(a)li, 01 {C^StlfcI-I^{C?f>ofe»T®iaT'fe<5o ia2(b)lj;, 02 
(a)lC5t$nfeII-II^lC?^>ofeA> K^-V^y:^^^f 0®T'fe-g>o 02 (c)tt 
, 02 (a)tC^$nfcII-II?^tC|^o7^c®tf^$:^1-0®T'^^o 02(d)li, 
0 2 ( a ){C^S 4X7^111 -III«Slcmofe>'N'> F=3f^-V^y y'' 5:^1-0® T'^<5o 0 2 
(e)l±. 02 (a)lC^StlfeIII-IIIi^lcmofeJB#f^S:^"r0ffiT'&5o 
[03] 



4 3 
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03(a)«, ^mm(^^mi$iytm^(Dmmm^^tmmmT':&:s>. Ef3(b)« 

[05] 
[06] 

0 6 li, H 2 ©IIS6(Z)?^3^® S:^-r^m0T'fe S o 
[0 7] 

07(a)li, 06tC^$4xfeVI- VI^{C?f>o7tiT®0-efe-5„ 07(b)tt, 
07(a) {C^3tlfeVII-VIimfCt&o^/1>F¥-V>y^$:B-r^*-rT^^AT' 
07(c)«, 07 (a)lC^34xfeVII-VIIi|§5{C?t>ofeJB^^$:^-r^-r 
T^^Al?$>So 07(d)li. 07 (a)lC:^StlfcVIII-VIIIi^lCt&ofcA>' 
F^^^y^^r^-t^^r^^A-efe^o 07(e)«, 0 7 ( a ) iC^t^ tlfe V III 
- V 1 1 fC o JStf ^ 5: ^ 1- ^* -r r ^ A -5 o 
[08] 

08(a)ii, :^mm<D^mii^^m^<D^j^m^^tmmmx&:s>o 08(b)ii 

. 08 (a)tc^$tifeix-iXij«{c?&ofc4^^#;^^^®A> K^-v>y^^^'r 

0®-efe^o 08(c)li, 0 8 (a)tC^StlfeIX-IX|SiC?t^o7t^##:^^^^ 
[09] 

0g(a)tt, :2^5§^(©^^#J3l6^^(^^?^MS:^-rillT®0T'*So 09(b){± 

, 0 9 (a){c^$tifeX-X^JC?{>o^^#^$:3t^^(^A> K=¥-v ^y ^ ^^"t 0 
®t?fe-2>c 09(c){i, 09 (a){C5t$tlfeX-Xig(C^gSt-Si^fcmoT5ie> 



4 4 
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[Ell 0] 

1, la, lb, 1 c-^^^*:^^^, 3-mimmm^mi!^mm. b-^is. 
M> 7-m2mmm^mi^M. ^-mm^uv^^mi^mm. ii-««, is 
-m2mmm^m^m. 1 7-n>^^ k®, 21, 2 3-«ii, 25, 27- 

SCHM, 2 9, 3 1 -'^^umMB^M. 5 1, 5 1a, 5 1b, 5 1 c -^^ 

M> 6 7-=r>^^hM, 7 1, 7 3-«M. 7 5, 7 7-SCHM> 7 9, 8 
1 -'^T^um-MM^M 
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m2] 




AElnP 



A I- ^ 

AEo * 

IL. 

A 



AElnP 



(b) 



(d) 



T — ^ 



AEb 




ttHiE# 2003-3024024 



#2002—273783 



[03] 
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[05] 
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mio] 




ffiliE# 2003-3024024 



#2 002 — 273783 

mm^] mmm 
mm] 

mm} I nGa As p ^mi^jkm np ^mi^ij^b^^i^mi^^m^oyumn 

mm^mii^mm3±Kmf^tix^^^. mnm^it. -Maymm^ a^mhx\,^ 

ttMstt, vmtvx:}^fj:<t%mm7tm^^tiiu-v^jt^m^mm-'^m 
mmm] m i 
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